ISOLATION AND STRUCTURE OF A B-LACTAMASE INHIBITOR FROM STREPTOMYCES
Sir:
It was found in our laboratories that Streptomyces ,filvoviridis MC696-SY2 produced two Blactamase inhibitors1), designated as MC696-SY2-A and B. They strongly inhibit B-lactamases, but are extremely unstable. This communication describes the isolation and structural study of MC696-SY2-A, one of the inhibitors, which allowed us to assign structure I. A broth filtrate was treated with Amberlite IRA-401 (SO4--form) and MC696-SY2-A (I) was eluted with 2 m ammonium chloride followed by adsorption on active carbon and elution with 50°. aqueous acetone. The ammonium salt was converted to a rather stable barium salt with Table 1 . Although a tentative molecular formula was obtained for the salts, the content of oxygen remained ambiguously because of the difficulty of complete purification and unsuccessful preparation of the sample for a mass spectrum. However, the presence of O-sulfate or C-sulfonic acid was suggested from the IR spectrum and high-voltage paper electrophoresis.
The barium salt of I was easily hydrolyzed to a non-B-lactam compound (II) even at room temperature. A partial structure CHs-CH-CH-CH-CH2-, an isolated trans-olefin and an acetyl group were shown by the 'H-NMR spectrum of the barium salt of I. Each peak of the 'H-NMR spectrum of II was observed as a doublet, suggesting that II is a mixture of diastereomers and a new additional proton appeared at 84.8 -5.3 ( Table 2 ). Analysis of 13C-NMR spectra of I and II revealed that one of the olefinic carbons was transformed to spa carbon (Table 3) . This evidence strongly support that the conjugated double bond C2-C3 in the five-membered ring of I was converted into a N-C double bond as shown in Scheme 1. Hydrogenolysis of II with RANEYNi afforded compound III and N-acetylethyl amine which was identified by GC-MS (m/e 87). Compound III showed a positive ninhydrin test, suggesting the presence of a proline moiety and was treated with 1 N hydrogen chloride in metha- 6.64 d (14) 2.60s
Spectra were measured in D20 using TMS as the external reference.
of cephalosporin chemistry3) clearly suggest that the sulfoxide side chain is a more likely structure.
On this bases, the B-lactamase inhibitor named 
